In this paper, boundedness of Hausdorff operator on weak central Morrey space is obtained. Furthermore, we investigate the weak bounds of padic fractional Hausdorff Operator on weighted p-adic weak Lebesgue Space. We also obtain the sufficient condition of commutators of p-adic fractional Hausdorff Operator by taking symbol function from Lipschitz space. Moreover, strong type estimates for fractional Hausdorff Operator and its commutator on weighted p-adic Lorentz space are also acquired.
Introduction
Any non zero rational number x can be written as x = p γ m/n, where p is fixed prime and m, n are integers. It is mandatory that all these numbers are coprime to each other. The p-adic absolute value of x is as follows:
In the above set, Q p is the field of p-adic numbers and is the completion of the field of rational number Q with respect to non-Archimedean p-adic norm | · | p . The p-adic absolute value | · | p satisfies all the conditions of real norm together with so called strong triangular inequality, |x + y| p ≤ max{|x| p , |y| p }.
(1.1) Furthermore, if |x| p = |y| p , then (1.1) takes the form:
|x + y| p = max{|x| p , |y| p }.
(
1.2)
A p-adic number x ∈ Q p \{0} can also be represented in canonical form (see [19] ) as:
where α k , γ ∈ Z, α 0 = 0, α k ∈ Z pZp . The above series converges in p-adic norm because of the fact |p γ α k p k | p = p −γ−k .
The space Q n p = Q p × ... × Q p consists of points x = (x 1 , x 2 , ..., x n ), where x k ∈ Q p , k = 1, 2, ..., n. The p-adic norm can also be defined on higher dimensional space Q n p as |x| p = max
The norm in (1.4) is non-Archimedean one. Let us represent B γ (a) = {x ∈ Q n p : |x − a| p ≤ p γ }, the ball with center at a ∈ Q n p and radius p γ . In a same way, represent by S γ (a) = {x ∈ Q n p : |x − a| p = p γ }, the sphere with center at a ∈ Q p and radius p γ . When a = 0, we just represent B γ (0) = B γ and S γ (0) = S γ . Additionally, for each a 0 ∈ Q n p , a 0 + B γ = B γ (a 0 ) and a 0 + S γ = S γ (a 0 ).
The locally compact commutative group under addition of Q n p makes sure the existence of additive positive Haar measure dx invariants under shift d(x + a) = dx, a ∈ Q p . The measure dx is unique if the following equality normalize it
where |B| denotes the Haar measure of a subset B of Q n p , and is measurable. Also, an easy calculation shows |B γ (a)| = p nγ , |S γ (a)| = p nγ (1 − p −n ), for any a ∈ Q n p . p-adic analysis is a key tool to describe Kohlrausch-Williams-Watts law, the power decay law and the logarithmic decay law (see [5] ). p-adic analysis is natural to non-Archimedean spaces (see [3, 4] ). Its applications in theoretical physics and theoretical biology can be found in [2, 6, 17, 18] . p-adic analysis has also cemented its role in p-adic pseudo-differential equations and stochastic process, see for example [13, 19] . Besides, in this day and age many researchers have shown heaps of interest in the study of wavelet and harmonic analysis , for instance, (see [11, 12, 14] ).
The classical one dimensional Hausdorff operator is defined as:
where Φ is integrable function on R + = (0, ∞). Anderson in [1] defined the n-dimensional Hausdorff operator
where Φ is function defined on R n . A.K. Lerner and E. Liflyand [15] studied the most general matrix Hausudorff operator which is given by:
where A(t) is the n × n invertible matrix almost everywhere in the support of Φ.
An extension of Hausdorff operator is the fractional Hausdorff operator which was studied by Lin and Shan [16] is as follows:
|y| n−β f (y)dy, 0 ≤ β < n. Later, the weak and strong estimates of two kinds of multilinear fractional Hausdorff operator on Lebesgue space were studied by Fan and Zhao, see [7] . Gao and Zhao [9] obtained the sharp weak bounds for Hausdorff operators. For more details about weak bounds we refer some last publications including [8, 10] .
Inspiring from above results we define the p-adic fractional Hausdorff operator
Here, we consider |y| p is equal to some power of p ∈ Q n p . If β = 0, we get the Hausdorff operator which is defined by
We also define the commutators
The aim of this paper is to study the boundedness of Hausdorff operator H Φ on p-adic weak central Morrey space. Moreover, we get the weak bounds of
. It is worthwhile to mention here that the symbol function b ∈ Λ δ (Q n p ). In addition, strong type estimates of weighted p-adic Lorentz space in both cases are also acquired. Throughout this article the letter C denotes a constant independent from essential values. Also the A B denotes that there exists a constant C such that A ≤ CB.
Preliminaries
Let w(x) be a weight function on Q n p which is nonnegative and locally integrable function. Let L q (w, Q n p ), (0 < q < ∞) be the space of all complex-valued functions f on Q n p such that
Further, when b ∈ Λ δ (Q n p ), for 0 < δ < 1, the homogeneous Lipschitz space is defined as follows:
The distribution function of f ∈ Q n p with a measure w(x)dx is defined as:
It is easy to see that
weak type (q, r) for T . We will also use the following Marcinkiewicz Theorem for w(x) = |x| α p , α > −n.
Theorem 2.1. Suppose 1 ≤ q ′ < q 0 , 1 ≤ r ′ , r 0 , r ′ = r 0 , ϑ ∈ (0, 1) and
If T is of weak type (q ′ , r ′ ) and (q 0 , r 0 ), then T is bounded from L q,s (|x| α p , Q n p ) into L r,s (|x| α p , Q n p ), for all 1 ≤ s < ∞. 
and f W L q (Bγ ) is the local p-adic L q -norm of f (x) restricted to the ball B γ , that is
It is clear that if λ = −1/q, then WḂ q,λ (Q n p ) = L q,∞ (Q n p ) is a p-adic weak L q space. Also,Ḃ q,λ (Q n p ) ⊆ WḂ q,λ (Q n p ) for 1 ≤ q < ∞ and −1/q < λ < 0. In the upcoming section, we prove the boundedness of Hausdorff operator on p-adic weak central Morrey space.
Boundedness of Hausdorff operator on weak Central Morrey space
Proof. We first consider
By Hölder's inequality, we have:
If |x| p = p l , l ∈ Z, then Φ(x|y| p ) = ψ(p l−k ), then we take:
We majorized at the penultimate step and last step is courtesy of |x| p = p l . Letting K 1 = C ∞ 0 ψ(t)t −nλ−1 dt and by putting the above values in (3.1), we get:
. Since λ < 0, we have:
If γ ≤ log p (t/A) 1/nλ , then for λ < 0, we get:
Weak and Strong Boundedness of Fractional Hausdorff Operator
In the current section, we obtain the weak bounds of fractional Hausdorff operator on weighted p-adic weak Lebesgue space. Furthermore, strong type estimates of same operator for weighted p-adic Lorentz space are also attained. 
Proof. We first consider:
Applying Hölder's inequality at the outset to have:
Sine Φ is radial function then:
Therefore, by the stipulation n+α q − β = n+γ r , (4.2) becomes:
Since
, then for λ > 0,
Therefore,
. Hence, H Φ,β has weak type (q, r).
In the next theorem, we will prove strong estimates are also valid for H Φ,β . f L q,s (|x| α p ,Q n p ) . Proof. Since 1 < q, r < ∞, so we can find ǫ such that 1 < q − ǫ and 1 < r − ǫ. Then, by Theorem (4.1) H Φ,β has weak types (q − ǫ, r − ǫ) and (q + ǫ, r + ǫ). Desired result is acquired by using Theorem 2.1.
Weak and Strong Boundedness of commutator of Fractional Hausdorff Operator
This section comprises of weak boundedness of commutator of p-adic fractional Hausdorff operator on weighted p-adic weak Lebesgue space. At the section end, we also obtain the strong type estimates for the same operator on power weighted p-adic Lorentz space. 
